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3 MATERIALS AND METHODS 
3.1 Overview 
This paper presents the method to prepare polyamide membrane and test its 
performance at water permeability rate and salt rejection ability. 
 
3.2 Introduction 
This paper presents a forward osmosis using polyamide membrane. Chemicals were 
bought from Sigma-Aldrich. Polyamide membrane was synthesized through interfacial 
polymerization using trimesoyl chloride and m-phenylenediamine. The membrane was 
tested to know its water permeability rate, humic acid and salt rejection ability. Humic 
acid was used as feed solution and sodium chloride was used as the draw solution. 
3.3 Chemicals 
All chemicals were obtained from sigma Aldrich (NaCl 99.5%, humid acid, hexane 
99%, m-phenylenediamine 99%, trimesoyl chloride 98%).  
3.4 Preparation of Draw Solution 
0.5 M, 1.0 M, 1.5 M, 2.0 M and 2.5 M of NaCl solution was prepared. The volume of 
each NaCl solutions prepared was 1L. 
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3.5 Preparation of Feed Solution 
A 15 mg/L humic acid solution was prepared as the feed solution for the forward 
osmosis experiment. The volume of the humic acid solution was 1L. 
3.6 Preparation of Calibration Curve 
5 mg/L, 10 mg/L, 15 mg/L, 25 mg/L and 50 mg/L of humic acid were prepared to test 
its absorption using U-Vis. 0.5M, 1.0M, 1.5M, 2.0M and 2.5 M of NaCl solution were 
prepared to test its conductivity.  
3.7 Synthesis of Polyamide Membrane 
100ml of m-phenylenediamine was prepared by mixing 2g of m-phenylenediamine in 
100ml of water. 100ml of trimesoyl chloride was prepared by mixing 0.15g of trimesoyl 
chloride in 100 ml hexane. 30ml of m-phenylenediamine was poured on the membrane 
top surface for 30 minutes. The m-phenylenediamine was discarded after 30 minutes 
and put under room temperature vertically for 2 minutes. Then, 30 ml of trimesoyl 
chloride was put on the membrane for 60s (Ong et al., 2014). The membrane was put 
under room temperature for 1 day before immersed in water (Lee et al., 2012). 
3.8 Permeation of Water Flux 
1 L of humic acid was put on weighing balance and 1 L of NaCl was put on the 
electronic stirrer. Polyamide membrane was put into the membrane holder. The weight 
of the humic acid was recorded for every 10 minutes until 60 minutes. After 60 minutes, 
humic acid was tested using conductivity meter and NaCl was tested using U-Vis. The 
water flux for each NaCl concentration was calculated using equation 3.1 (Xie et al., 
2012) 
   
  
   
      .................... (3.1) 
 
Jw is the pure water flux (m
3
/ m
2
min) 
ΔV is the volume of permeated water (m3)  
Δt is the permeation time (min)  
A is the effective area of membranes (m
2
)  
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3.9 Salt Rejection Measurement 
The draw solution and feed solution was tested using UV-Vis and conductivity meter to 
measure it absorption and conductivity before and after forward osmosis process 
(McCutcheon et al., 2006). The humic acid rejection was calculated (La et al., 2013) 
 
R(%)=100( 1‒  
  
  
 )……………………(3.2) 
 
Cp is draw solution absorption (nm) 
CF is feed solution absorption (nm) 
R is humic acid rejection 
3.10 Characterization of Polyamide Membrane 
Field Emission Scanning Electron Microscopy (FESEM) was used to take ultrafiltration 
membrane and polyamide membrane surface and bottom morphology. 
3.11 Summary 
After the polyamide membrane is synthesized, the membrane was tested for its water 
flux and reverse salt flux using conductivity meter. 
